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(57) Abstract: The value of a 
current flowing through a coil (L) 
is determined. The determined 
current value is converted to 
a voltage value, which is then 
inputted to an inverting input 
terminal of a comparator (4) and 
compared thereby with a voltage 
representative of the difference 
between the value of a feedback 
output voltage and the value of 
a reference voltage. A voltage 
source (20) is provided to the 
inverting input terminal of the 
comparator (4) such that an offset 
voltage is applied to the voltage 
value inputted to the inverting 
input terminal of the comparator 
(4). 
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^Tr2^m»»3J;5^5o iot, ®2 (b) mk^4<D%mAt}^ 

[ooi6] ^(DXttmi^&mMirz.bicx^x^ mtiiQ^-ouTx^om^— fette&w.m'm.fc 

ouT(DmMJ±b(Dit^m^x'om^ir^bx\ m^s^ouT<Dtij^mj££ 
—%:Ki%mir%~b&~e%z> 0 m, z-<D£?{z.m^&mm£tLtcb%, ^/^^mn 
%m^iLfimwi£tixffihnfcmf±&. mf±M2o^h<D^±yhmf±.vom^it^< 

[0017] x, mti^oiJTicmm^ti^mmik^xi^m^xh^b^fDmm^ 

&n<t£<>x, w&iRi, R2<Dftmmj£bmmmj£vrefb<Dmm$'h£<t£tt#), 
mmmm&2frb<Dnj£&i&<ftz>o 133(b) ©£5 fc, w</w^*3a>£>m 

[0018] ^<£>£^\ MOSh7^^Trl^OFF^§^^i^MOSh7^> ? ^^Tr2^0N-t? 
& A^ ST- # X. £>ix5«JE VL H: , ^M^ffi Vcc^) > £>«£E2g20 K£tt~7~t y h® 



WO 2005/078910 7 PCT/JP2005/000637 

[0019] ^CDfctsb, H3(d)<Dj;5^ ^^6ii9MWtbfe^/N-r^§^n5/^ff -i-^jij^ 
&£{f ^A^£;*Wc#\ 03(c) ©£5^ RS-7Vy77vy75frtb<DMj3m-%te 

[0020] X, n<D^, ^^^CtfS&m&ai^fca?), W^^OUTfcjfcitSfclJ^WEEflS 

cc-VofF) H3(e)<Dj;5^ Jfctfe^J;>JP— ^Sft^ffl^tbS 

m&Q'^kteZ?&y?m-%-&Mtl&tiZ>k. 03(c) ©±5 fc, RS^y^^n^S 
[0021] iot, K9^1^J;oTMOSh7^v > ^Trl^ONi:$tLSi:i:t>^MOSh7^v' 

ffil^T-r^o -tLT, |E|3(a)(Dj:5^-r/VL^»§m»ftIL(D^n^#or, H3( 
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ftbW^ i;b^4(Dm^t-J^CT^^#^b^^ir^hmj±Vxoff^-^x.§mj± 

(DmmAtiiGfrKAjj&tizm. mf±M20a^<D^±^hm)±v^om^x.hti 

ad^fD^-fe-^h^ffVxoflF^it^viofFC^llx.^, 20mV)£r&3 o r.©^-7-feyh®EE 
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7^3J;«9it^4(D#^A^7«^^A^$^*ffiVthJ;9^<^i!, 06 (e) (D 

[0033] iot, SJ±M20a^^(D^ir^hS;i±Vxoff^^j£fjgviofRe)^Si±fgVhom^^ 
QfrtttUto^ tbK^4(DSfeAiJ^^A^$tLS*i±VL(D*j±fe^^ 06(b) 

<£>J;5^ Vhoff-Vloff#fcU1B<& ; 5o X, 06(c)coj;5^ RS^y^Vt^ys^fb 
MOSh9>'v ? ^^Tr2^0N^$^o iot, =3-r/VL«^l§*^fiIL^|l|6 (a) CO 

[0034] -?r<D^ rcomffVL^^ g|6 (b) <D \"</Vi/7?3 £Wt%l^4<D4¥R&A 
^^^A^$tb§«i±vthJ;«9^<^^, H6(e)coi5^, iti|«4;^ibn-^3 

fbmjHfiVloffi;i^^:b3*:#\ tb^4(DS^A^«^^A^$tl,§«i±VL(Z) 
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[oo37] m<nmm&mtm%k. m7( e )(Dx^ttm^4<Dm^^xh^b^^ Mosh 

9>i?X?TTl&OFFXfo%bbhKMOSh9>i?*?TT2&ONX&y, M 7 (a) <D£ 
5^=3^L^^]^^gfttb^V\ iot, ^jEM20a^)^(D^-^ir5/h€;J±Vxoff(Dfi: 

SM«J£Vcc/^W:7i?:yhS)£vhoff^ 
vhoif)J;«9t>^v\ 

[0038] t<Dfc#), m7(d)<D£?l^ ^M^6£VmMtbm\Z./^bt£Z)?^y?m ^ffi^l 

^336^m^7$*L5«EEVth3^«EEVL ( = Vcc-Vhoff) J:«9t><£<*5 0 
[0039] 07(e)©J:5^ Jt««4«t«Ji3— ^«^^W^7$n«o iot, «J£ 

^20ad^<Z)^-fe^hmjEVxoff(D'fii^viofF^»9, 07 (b) <D£?K, tt®t%&4<D%. 

ofz&ic m7(d)(Dx^ &mm£Q'^ttez?vy?m&ifiMjj£tizb, m7( 
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[0043] i<Dj;5^*J$£tL3^l\ nT^e^tRb^, itm^4<Dmt)^4bfj;%b^<Dm.#i 

£^x%tfritt7±vhmj±.vxoftf)>, tt^4<Dm£)^ffc^xmfrfrz>o 

t£%><DX\ ^<DWMm%m\^\^xn, mi<DmMKm^mr%h<D£L,xmv&~t 
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Movv-cte, m-(DW^&tt^xwm®?mwfemmirz> 0 
[oo46] m9(D^y?-^mMmmn. mi&^y^^mMmmtmftv, mm^QXJo 

mmmhi>m^(D^x\ m<^mm^\^x\tmi(D%mMmtw\mx^ 0 £o 

[0047] £5 icfli^^tL^vry^^magse^v vt, *-f\ ^-iwl^^v^c 
t(Dmmy—^x^m^^ouTKm^m^u^ntct^(Dmm^^x, ^ 

slope \c£oxmtir%-t£x^^ mi<Dmmftm<Dx^^y*mumw:mi) t 

)±VslopeRUM)±M20frb<D3r7±-y bftffiVoflft^ m 10 (a) <£> J^^^fVVLCD^ 

^4©Hfe A^S^- A^J £^3 0 
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, ft/JMITC&SOfcjfcS, ft, Hio(c), (f)<Di5^^^-7°tt#mffiVslope^^: 
XyK, m)±U2lfrb<Dxu— 7°M-KSJ±Vslope^, HlO(f)<DJ;5^ MWtbfe^ 

[0049] 01O(f)<£)J;5^ «i±M21^^(D^n— ^M^miSVslope^^^i-^fcfe^ g|i 

ffiVLO^b^^ mioHW^II^b-<T^<^'9, X, EllO(c)(DJ;5^RS^y 
5/^n^°5^^(Dt±]^^ti— EllO(b)(Dj;5^ mj±VL<D^fb^#\ 

fa m^^tbT, El 10 (c) <D£?{CRS7V^7W^5frh<D mt)tfv—frh^4 
iCWQfrfrZt^, W±M21^h(D^vi— zfW1MM)±Vslope(Dimm 10 (f) <D £5 
VSmax/^ibO^^b-i-Sfcfe, mffiVL^H 10(b) (Dj^^JHitVSmax^cJtr^ 

[0050] mm^ mxii%TouTKmm£tiz&mm&ffixte&Mffi^hzb%(Dmi¥ 

7ffi&W£VslopeRXfW£M20frtb<D#7^yhW£Voffi>K Mil (a) (Dj^ft^ 

L^it^4<D^A^*^i-A^$ti^o urn (f) {c^i-mjEEas2id^©^ 

^««JEEVslope«, _hxl(DHlO(f)^|^#(D^^5o 

[0051] ior, mi<ommmmtmu. mn ^co^Kimm^mtit^^^t^^ 

MOSh7^^Trl^OFF^fe^t^^MOSh7^v > ^Tr2^0N-efc<9, Hill 

lfab<Dm 1 1 (f) <D J:5^n— ^^fitSEEVslope^^SrSagSffVccd^SfEI^T 
^-frfdiSvcc-Voff-Vslope^^o r<£>££\ mil(b)<Dj;5^ w</v~>7^3a*£>ffi 
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[0052] ^<DKJb^ an (d)(D£?K s mmmx'ommthmK^tt^^y^m^mti 

&3{t^A^£tv3fc#\ Mil (c)<D£?lc KSyViyy°y^yy°5^h(Dmtlit^ 

[0053] ^lt, mii(c)(D£?\zmm^5frh?tiy?frM^n%mM^ mn(f)oj;5 

„ Vcc-Voff-VSmaxd^Vcc-Voff^^'f5ALTtft<^§^^, mffVth^^jifliVcc- 
Voffi«9«</^ 0 

[0054] ^<D£^\ Hll(e)<DJ;5^ l£&m£Vv—tfj:%m^m±)&tiZ>o ^LT, 

^7$^bT, 011(c)tf)J;5^ RS^y^^p^S^ib^ff ^r^4\Z.tyVfrt>% 0 X 
, ^n-^°M«mi±Vslope^^i£fi:o^ofc#, 0ll(f)<D<£5^ m^eoffi^ 
#^^r^<^ 0 ^(DtHb. iail(b)©«t5^ ^n— TliflHBEEVslopeiOJiJntaS 

[0055] i©^, RS^y^^i3^°5^^(Dff ^/^^§/ c fe^ 011 (a)<Dj;5^ =*-f 
/VLic*^^^tL^^, ^(D=t-r/VL^»^*^IL^c{t, 011(b)<Dj;5^ it 
«E«40SteA^^(^A^$tL5«JEVL3dS«JE|^Ti-5„ ^b-C. 011(b) ©J; 

^coftj±VL^v^/vi/7^3^)^cofl;j±vthj;«9^i£<^ofci:^, 0ii(e)coj; 
5fcU Jtt5E^4*^<?5ft-^^N>f^§Ji9d^57tfe, 011(c) ©±5 RS^y^T^n 

[0056] i(DJ:5t-RS^y^ 0 ^n^°5d^(Dff £&£fcfe. ^^^fi^MM 

mh&Mll (a) <D&D\ZM&iT%ttlsb, 01l(b)(Dj;5^ M)£VLfim<t£Wcc-V 
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^VC&ftnZtiXMXffi+oxJTfi^nMtiWZibmKteQ . Ml 1 (b) <D£5 \^ 
[0057] ^<D£yf£^y^>?mMmmKm^X, mi<DmMj&m\C$otfZ>m4bmffi:<Dm 

S^^ttfcn^-r^/KDMOS h^y v^yTrx^ MOS h^v^^Trxtf)^— h ^ 

^^KW^^^^^tLfcMOSh^^^^Trz^, MOSh^y>^yTrx(Dy— jfcfc 
ttfcig^CRc t.MOS y ^^Try »y — ^ ^^^$^tfc^ y^ViK: 1 £ , 

[0058] z.<D£?Knm£friz>t%, femffiui2\cmMMm*mn&friz>bbhK, ^y^v 

tt^ft&lope^ J:^i£^LRa(DmiE|#T*Ra X Islope^J;<9, ««(21 ^Sftji 

[0059] gp^ N /N^^^^yn^yff -^-^MOSh^y^yTrzcD^r— h^A^^tt^i:, MO 
Sh^y^^Trz^ON^^fc^ =H/7*>"f-Cl&$km&ths MOSh^yv^Try 
(DV— *m]±dm<ts:oX, MOSh^yv^Trx, TryCO^f— hmj±fim<t£Z> 0 io 
MOSh7yv > ^yTrx(C^Dtl,5fl;^E'fgIslope^S^/^L. MOS h^y v^Trx£r£fc 
tV^fl;^Islope^J;^)^^iRa^{t^)fl;iE|^TmVslope( = RaXIslope) #5/h&<>fe 

[0060] -^<D#, mM%$6frh<Dm^V—bf£&b, MOSh^y^^Trz/^OFF^Sfc 
^^V^Cl^^ty MOSh^y^^TryOy— ^mjF^#^ ^<&o 
MOSh^y^yTrx, Try<D^— hmjF/^#c^ KM<t£& 0 .tot, MOSh^y 
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SElslopetJl«t5©JrLRa^*3{t5®EE|^TSVslope(=RaXIslope) ^^C#<J&S 0 
[0061] Z.(D£o\^ mnRafcXV— •7ffi{StMJEVslope&mV5ZbK£<>X, ^<D^u—^ 

^HSffVcc^-f ^ir^fcl, MOSh7;xi^;*^Trb(DON©^£Rx£U =i^|7VL 
fcltffiVcc-Rx X A X IL- (Ioff+ Islope) X Ra ( = Vcc-Rx X A X IL-Voff-Vslope) 

[oo62] *mffi&mv>2&\^ ^/v^cD^mnM^m-mmWi^nvx^n— ymmrnm 
[oo63] m, ^mmnm^^ vt\ mi^mmnrntrnm, WEm20K&o—i£<D*7^y 

£5 ^ ^ffiM20a^#^.-C^-7-fe^hmi±Vxofi^^D<9^^.-Ct^y^^^-^.§r^ 

X^,RS7V^7viyy°5lCtetf%mmi¥&ffi<^bti>X%% 0 
[0064] X, _h^<Z)^-HJg7#M^*5V^-C, m)±m<D^y^^mmMmtVtcl)K EI13A 

<DX4^>?mummtVXhMt>fj:\\ m, Ell3A;K:7j?|2|i3Bte, #J±SL&t^ 

tO«^^i^^T*fe6^^2X«^3(D^^^^tt^^^^SMS 

[0065] SP^, |E|13A(Dj;5^#iiM(D^^^^mMigg«, ^M^A^— S^fr^ 
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[0066] x, misB(Dx^^m<D^y^^mMmmn, —mmm^titc^^Lt 

[0067] ±.m<D&mMj&Mfc%>\ v-c, iis^spiawn^^i^t^ 
(DtisfctiK mmmi^mmKvx^y^ y y^mi / fi-^h(Dtvxhm^^\ z.<d 

m^mmn±^(7)^mmnm^n^mf^tmmti-^txmm^imxh^ 0 h 
i^<D^ii»^-:fev^-c, mmmm^h(Diti£imu^</ui/yy&ji-L,xit 
mmz.At)t5nz>-k<Dbi,tifrK ^/^yyy&Mir%^bt£<mhmmmfrh<Dtii£) 

[0068] ^mm(Dy4^^mwMm^m^mt^mxMmm^(Dm^mmm 

xm(D\Mi^mm^m)±mmir^y4^^mMmmb^xWii¥ir^ 0 io-c, 
m<Dmmm-^bx\ m^m^m^m^mm^oFFb^x^MmxitM^. 
ffivtMbteotcb^, y>4^>ymMmm&m®mxMfc£&z>^b&x%, 
mmjj&mmirZ)Z.btfx%z> 0 
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m^mm 

mm^mm^^n^mmmm^mw^icMvx^-^m^mm^ti 

mxh^b^wmbir^mMm2^mm(D^y^^mwMmo 

xmtirzzb&ftmbirzmj&miKmm<D^^>ymmmo 
mmmtimm^^fc.m}^bmmmmmf^b^A^n^mmm^m^b 

[6] ffflE^»ittS^kffi^£;ft5«JE<^ 
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